S
troke is among the leading causes of death and disability worldwide (Johnston, Mendis, & Mathers, 2009) . Stroke often leads to impairments that can affect an individual's ability to perform daily activities (Desrosiers et al., 2006) . Participation, defined as "involvement in a life situation" according to the International Classification of Functioning, Disability, and Health (World Health Organization, 2001) , is restricted after stroke (Chau, Thompson, Twinn, Chang, & Woo, 2009; Desrosiers et al., 2006; Desrosiers et al., 2008) . Participation in daily activities and social roles can be predicted by physical and psychological impairments (Desrosiers et al., 2008; Desrosiers et al., 2006; Desrosiers, Noreau, Rochette, Bravo, & Boutin, 2002) . Restrictions in participation are also associated with cognitive impairments (Desrosiers et al., 2008; Desrosiers et al., 2002) and activity limitations after stroke (Chau et al., 2009; Desrosiers et al., 2006; Desrosiers et al., 2002) .
In this study, occupation is defined as "groups of activities and tasks of everyday life, named, organized and given value and meaning by individuals and a culture" (Townsend & Polatajko, 2007, p. 17) with an emphasis on an individual's engagement in doing meaningful things in what they want and need to perform (Fisher, 1998) . Enabling individuals to participate in everyday occupations should be an important goal for rehabilitation (Law, 2002) . This aspect of participation needs further exploration to fulfill important goals in rehabilitation.
If an individual cannot participate in a desired occupation, an occupational gap may occur. An occupational gap is defined as a gap that occurs between what an individual wants and needs to do and what he or she actually does (Eriksson, Tham, & Borg, 2006) . A self-report questionnaire, the Occupational Gaps Questionnaire (OGQ), was recently developed in Sweden to address an individual's perceived occupational gaps after acquired brain injuries (ABI) (Eriksson et al., 2006) . Previous studies of occupational gaps showed that the number of gaps was significantly associated with perceived impairments and activity limitations after ABI (Eriksson et al., 2006) , and participation in desired occupations is correlated with life satisfaction after ABI (Eriksson, Kottorp, Borg, & Tham, 2009) . Further research on the OGQ can help identify gaps between actual and desired occupations among individuals affected by stroke. Moreover, although previous research has focused on participation in general and the predictors, no study has explored how different aspects of functioning and perceived life satisfaction influence participation in everyday occupations after stroke.
Although more than 85% of strokes occur in low-to middle-income countries, most research is performed in high-income countries (Johnston et al., 2009 ). To our knowledge, no studies have been published in Iran regarding how participation in everyday occupations is affected after stroke. From a cultural perspective, it would also be interesting to examine whether and how gaps in participation in a different socio-cultural background differ from a European counterpart. Findings from our previous study of participation in everyday life after stroke revealed some possible cultural effects (Fallahpour, Jonsson, Joghataei, & Kottorp, 2011) . To further understand occupational gaps following stroke in the Iranian population, the OGQ was translated into the Persian language (OGQ-P). In tandem with the original study, the current study used Rasch measurement methods to implement preliminary psychometric analyses of the OGQ-P. Although the original OGQ shows promising psychometric properties (Eriksson et al., 2009) , we further examined the OGQ-P to estimate its validity when applied in the current predictive study.
To our knowledge, studies have not yet explored how aspects of functioning and life satisfaction together affect participation in everyday occupations. In this study, we predict that a higher level of functioning and perceived life satisfaction predict occupational gaps after stroke. The aims of this study are threefold: (1) to psychometrically evaluate the Persian version of the OGQ and LiSat-11 checklist, (2) to describe the presence of occupational gaps after stroke in a sample in Iran, and (3) to explore the relationship between occupational gaps and different aspects of functioning and perceived life satisfaction.
Methods

Participants and Data Collection
Participants were recruited from all of the individuals diagnosed as having stroke (excluding subarachnoid hemorrhage) who had previously been admitted to four hospitals and rehabilitation clinics in Tehran from May 2003 to March 2007. The inclusion criteria were: (1) a first-ever stroke, (2) age 75 years or younger, (3) stroke occurring between 5 months and 3 years prior to inclusion and the participant residing in the home, (4) capable of communicating in Persian, (5) sufficient cognitive function, (6) no coexisting diagnosed disorders, and (7) resident in Tehran or surrounding areas.
A total of 131 individuals who met the criteria were identified from the databases at four centers. We informed the participants orally and in writing about the study and invited them to take part. Finally, 102 individuals participated in the study and gave their informed consents. Table 1 describes the characteristics of the participants. All of the data were collected by the first author at the clinical settings (i.e., hospitals or rehabilitation clinics). The National Ethical Committee of the Ministry of Health and Medical Education, Iran, approved the study.
Variables and Instruments
Perceived occupational gaps were assessed using the OGQ that examines the presence of gaps in performing 28 activities in four domains. Two questions were asked for each activity: "Do you perform the activity now?" and "Do you want to perform the activity now?" If an individual responded "yes" or "no" to both of these questions, that item did not indicate an occupational gap, but if the response was "yes" to one question and "no" to the other, the item constituted an occupational gap (Eriksson et al., 2006) . Table 2 presents the 31 activities assessed by the OGQ-P. The translation process provides further details of the three items added to the OGQ-P. Eriksson et al. (2009) found acceptable psychometric properties for the OGQ. The raw scores from the OGQ-P were Rasch analyzed. Rasch-generated person measures were used for correlation and regression analyses.
Perceived life satisfaction was assessed using the LiSat-11 checklist. This checklist consists of 11 items assessing global and domain-specific life satisfaction in different areas. Each item is graded on a 6-point rating scale ranging from 6 (very satisfying) to 1 (very dissatisfying) (Fugl-Meyer, Melin, & Fugl-Meyer, 2002) . The scores on the LiSat-11 are dichotomized into "satisfying versus very satisfying" and "rather satisfying to very dissatisfying," which is a valid scale reduction (Eriksson et al., 2009 ). The LiSat-11 has been proved to be psychometrically promising (Eriksson et al., 2009; Fugl-Meyer et al., 2002) . The raw score responses from the LiSat-11 were Rasch analyzed. Rasch-generated person measures were used for correlation and regression analyses.
Aspects Relating to Functioning
Different aspects of functioning, including body function and activity, were assessed in the sample. Cognitive functions were assessed using the Mini-Mental State Examination (MMSE) scale. A total MMSE score greater than 23 has been established as being within the normal range. Validity, reliability, and sensitivity have been supported when used for individuals with cognitive impairment (Folstein, Folstein, & McHugh, 1975) . Participants with a MMSE score greater than 22 were included in this study.
Mood state was examined using the Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983) . For this purpose, the depression scale of seven items was used. This scale ranges from 0 to 21, with a cut-off score of above 10 indicating a depressed state. This questionnaire has proved to be psychometrically sound when applied to different populations (Bjelland, Dahl, Haug, & Neckelmann, 2002) .
Motor function was evaluated using the FuglMeyer Motor Assessment (Fugl-Meyer, Jaasko, Leyman, Olsson, & Steglind, 1975) . The Fugl-Meyer Motor Assessment evaluates motor function in the upper and lower extremities with a total maximum score of 100 defining normal motor function. The psychometric properties have been supported (Gladstone, Danells, & Black, 2002) .
Perceived physical function (including aspect of daily living [ADL] ability) was assessed using the Stroke Impact Scale (SIS-16). The SIS-16 comprises 16 items investigating three dimensions, including hand function, mobility, and ADL. The individual's score ranges from 1 (does not do at all) to 5 (not difficult at all). In the data analyses the aggregated score (= [mean-1 / 5-1]*100) was used. The SIS-16 has been supported psychometrically (Duncan, Lai, Bode, Perera, & DeRosa, 2003) .
Independence in ADL was assessed using the Barthel Index (Mahoney & Barthel, 1965 ). The scores show the level of dependency in ADL, ranging from 0 to 100. Scores less than 60 indicate major dependency, 60 to 90 moderate dependency, and greater than 90 independency (Jonsson, Lindgren, Hallstrom, Norrving, & Lindgren, 2005) .
Translation Process of the OGQ-P and LiSat-11-P
A forward-backward translation procedure was performed based on related principles and guidelines for the cross-cultural adaptation process (Beaton, Bombardier, Guillemin, & Ferraz, 2000) . With the agreement of each developer, the translation procedure used the English version of the LiSat-11 and the Swedish version of the OGQ. The instrument developers approved the back-translated version and the reports of the whole procedure followed for each instrument. A few changes in the OGQ-P culturally modified the questionnaire and three items were added. The OGQ-P included 31 items covering four domains as in the original version. The "non-grocery shopping" item was added in the instrumental ADL domain of the OGQ-P. Writing in the OGQ-P was considered as two separate items, namely "simple writing" and "creative writing." The item "religious activities" was modified to encompass individual and social dimensions. Because we had only four domains in the Swedish version of the OGQ, we decided to classify religious activities as leisure activities in the OGQ-P, although they do not fit ideally into the definition of leisure (see Table 2 ). This merits consideration in future studies and the cross-cultural development of the OGQ. Finally, "helping and supporting others" was also added to the social activities domain as a new item in the OGQ-P.
Data Analysis
Rasch models, as applicable modern test statistics, are successfully used to implement psychometric analyses of the assessments. Rasch computer programs are used to convert the raw item scores from a test or questionnaire into equal-interval measures in logits (log-odds probability units). Furthermore, they are used to examine whether items from a scale measure a unidimensional construct (Bond & Fox, 2007) . The Persian versions of the OGQ and LiSat-11 were psychometrically evaluated to ensure that the data from these instruments could be used as valid measures in the regression analyses. For this purpose, the raw score responses collected from the participants were initially evaluated using two different Rasch measurement models (Bond & Fox, 2007) using the Winsteps computer program, version 3.63.0 (Linacre, 2006) .
Descriptive statistics defined the characteristics of the participants, different aspects of functioning scores and life satisfaction, and the distribution of occupational gaps. Because the measures of life satisfaction and occupational gaps were normally distributed, Pearson product-moment correlation was used to examine the association between them.
Univariate regression analyses were used to examine the associations between aspects of functioning and occupational gaps as the dependent variable. The independent variables included in a linear mul-tiple regression analysis were those that were significantly associated with occupational gaps according to the results of the univariate analyses. These independent variables were: mood state, motor function, perceived physical function, independence in ADL, and life satisfaction.
A multivariate regression analysis followed including all identified significant independent variables from the first step analyses. This led to the exclusion of the variables that did not contribute significantly to the model. Then the contributing variables were reanalyzed to reach the best final model. The normal distribution of the dependent variable was checked visually using histograms. The significance level was set at p < .05 and the confidence intervals at 95%. A normal probability plot was used to visually inspect whether the data fulfilled the criteria for model assumption. The tolerance statistics and variance inflation factor was used to test for multicollinearity in the final model (Norman & Streiner, 2008) . The SPSS software program, version 17.0 (SPSS, Inc., Chicago, IL) was used to perform the regression analyses.
Results
Psychometric Evaluation of the OGQ-P and LiSat-11
The distribution of individuals on measure of occupational gaps ranged from -3.86 to 0.90 (M = -1.41, SD = 1.08). The results of the initial Rasch analysis on data from the OGQ-P demonstrated acceptable goodness-of-fit to the Rasch model for all 31 items, indicating that the OGQ-P can be regarded as unidimensional, providing the evidence for internal scale validity. The results revealed that 98 of 102 participants showed acceptable goodness-of-fit (96.1%) to the Rasch model, supporting person response validity. Moreover, the person reliability of 0.74 associated with the person separation index of 1.67 indicated that items of the OGQ-P could separate participants into two distinct groups. The item separation index was 3.32. Finally, the principal component analysis of residuals revealed that the OGQ measures explained 43% of the variance in the dataset, which was close to but still less than expected (50%) (Smith, 2002) . Because no additional factor explained more than 5% of the variance in the dataset, we concluded that the measures could be used as valid estimations of occupational gaps in the sample.
The distribution of individuals on measure of life satisfaction ranged from -1.64 to 2.19 (M = 0.04, SD = 0.60). The results of the initial Rasch analysis on data from the LiSat-11 also demonstrated acceptable goodness-of-fit to the Rasch model for all 11 items indicating that the LiSat-11 is unidimensional, providing the evidence for internal scale validity. The results revealed that 96 of 102 participants demonstrated acceptable goodness-of-fit (94.1%) to the Rasch model, supporting person response validity. Finally, the person reliability of 0.78 associated with the person separation index of 1.86 demonstrated that items of the LiSat-11 could separate participants into two distinct groups. The item separation index was 3.99. Finally, the principal component analysis of residuals revealed that the LiSat-11 measures explained 74% of the variance in the dataset. The second component also met the criteria, further supporting the unidimensionality in the dataset.
Descriptive Statistics/Presence of Occupational Gaps
Results of aspects of functioning and life satisfaction of the sample are presented in Table 3 . Fortythree percent of the participants were independent in ADL, 46% were moderately dependent, and approximately 11% were severely dependent. Twentynine percent of the participants were depressed.
The distribution of level of global life satisfaction was estimated for the participants based on the raw scores. Approximately 58% perceived their overall life as satisfying or very satisfying, whereas 41% perceived it as rather satisfying to very dissatisfying. Table 2 presents the distribution of occupational gaps in the four different domains, showing the most common gaps (perceived by > 30% of participants) in bold numbers. The most common gaps were perceived in "helping and supporting others" followed by different instrumental ADL.
Univariate and Multivariate Analyses Results
The results of the Pearson correlation analysis (two-tailed analysis) between the two measures of occupational gaps and life satisfaction showed a moderate correlation between them (r = 0.461; p < .001). Table 4 presents the results of the univariate regression analyses of aspects of functioning and life satisfaction scales and the dependent variable, occupational gaps. The findings in the multivariate analyses demonstrated that perceived physical function including ADL ability, motor function, and measure of life satisfaction were the most highly associated with occupational gaps (Table 4) . Consequently, having greater physical function and ADL ability, a higher level of motor function, and a higher level of life satisfaction could be associated with fewer occupational gaps. This final model explained approximately 51% of the total variance in measure of occupational gaps. In this model, perceived physical function including ADL ability alone explained 39% of the total variance in occupational gaps, motor function explained 7%, and the measure of life satisfaction explained an additional 5%.
Table 4
Results of Regression Analyses Aiming at Exploring the Predictors of Occupational Gaps (N = 102)
Independent Variables
Univariate 
Discussion
The study findings show that the most prevalent occupational gaps were perceived in the new item added to the OGQ-P: "helping and supporting others" (Table 2 ). Furthermore, the study findings identify that the most influential factors predicting occupational gaps in rehabilitation after stroke are a combination of three factors: physical function (including ADL ability), motor function, and perceived life satisfaction (Table 4 ). The findings also support the view that the concepts of "occupational gap" and "life satisfaction" are applicable in this eastern context. However, critical cultural considerations must be taken into account.
Instrument Evaluation and Cultural Adaptation
The psychometric evaluation results of the Persian versions of the OGQ and LiSat-11 found the properties to be promising, supporting the internal scale validity, person response validity, and person separation. These results are in line with the corresponding Swedish study (Eriksson et al., 2009 ). The only difference between our findings and those of Eriksson et al. was the results of the principal component analysis of the residuals. The results of principal component analyses showed that the OGQ-P measures explained 43% of the variance in the dataset, which was slightly less than 50%, whereas the Swedish version of the OGQ measures explained 56% of the variance. However, because no additional factor explained more than 5% of the variance in the dataset, we concluded that, similar to the Swedish study, the measures could be used as valid estimations of occupational gaps in the sample. More studies are needed in samples from other cultures to examine the dimensionality of this scale. The findings show that both instruments can be used in this contrasting contextual background.
Presence of Occupational Gaps
The most common occupational gap (57%) in the OGQ-P was one of the added items, "helping and supporting others." This finding may reflect a cultural difference because this item was absent in the original version of the OGQ. Other studies do confirm that this is an important aspect of participation. For instance, Borell, Asaba, Rosenberg, Schult, and Townsend (2006) found "doing something for others" to be an important aspect of participation among individuals with chronic pain and in a study of very elderly individuals in Sweden "performing for others" was a part of their participation experience (Haak, Fange, Iwarsson, & Ivanoff, 2007) . For the future development of the OGQ, this item should be added and further examined using samples from different cultures.
Aside from the item "helping and supporting others," the most common occupational gaps were grocery shopping (56%), transportation (48%), nongrocery shopping (46%), and light maintenance (45%). The most common gaps (perceived by > 30% of participants) were mainly physically demanding (Table 2 ). In the previous Swedish study of occupational gaps among individuals with ABI, the greatest differences in performing activities were reported for work, outdoor life, transportation, heavy maintenance, and sports (Eriksson et al., 2006) . The older mean age and low number of individuals in employment could explain fewer reports of gaps in work in our sample. Perceiving fewer gaps in leisure activities could demonstrate participants' lower need to participate in these activities (Table 2) .
Relation Between Occupational Gaps, Functioning, and Life Satisfaction
The relationship between participation in everyday occupations and life satisfaction has been confirmed empirically for this sample of individuals with stroke in Iran (r = 0.461; p < .001), and other studies point in the same direction (Eriksson et al., 2009; Hartman-Maeir, Soroker, Ring, Avni, & Katz, 2007) . This association seems important. As Eriksson et al. (2006) suggested, it is important for rehabilitation purposes to explore the association between life satisfaction and the number of occupational gaps after ABI.
Previous research has found participation to be one of the most significant predictors of life satisfaction after stroke (Eriksson et al., 2009; HartmanMaeir et al., 2007) . The findings in our study provide support for the assumption that different aspects of functioning and perceived life satisfaction can predict occupational gaps after stroke. This implies that greater physical function and ADL ability, a higher level of motor function, and a higher level of life satisfaction can predict fewer occupational gaps. The measure of life satisfaction explained only 5% of the occupational gaps in the final model (Table 4) and may have been lower given the importance of physical functioning in predicting participation.
Life satisfaction may be a culturally dependent concept influenced by cultural beliefs and values. In the Iranian context, feeling satisfied with what the individual has or who she or he is, is a religious value insomuch as life is precious and merits gratitude. This cultural meaning could be the possible reason for more than half of the sample (59%) reporting they are satisfied to very satisfied with their global life. Comparing the findings with the corresponding Swedish study reveals that 35% of that sample reported the same score for their global life satisfaction (Eriksson et al., 2009 ). These percentages demonstrate the cultural differences in the view of life satisfaction between the two contexts. Our study proposes that professionals should consider life satisfaction earlier in stroke rehabilitation as a factor contributing to enhanced participation in everyday occupations and not just as a final goal in the rehabilitation process.
Physical function was the most influential variable in predicting occupational gaps. This result is in line with previous studies establishing physical function as being among the best predictors of participation after stroke (Desrosiers et al., 2008; Desrosiers et al., 2006) . The findings of an earlier study showed that the number of gaps was associated with perceived impairments and activity limitations after ABI (Eriksson et al., 2006) . A previous study has also shown that perceived physical function was the most influential variable predicting two dimensions of participation after stroke in an Iranian context (Fallahpour, Tham, Joghataei, & Jonsson, 2011) and supports the importance of focusing on individuals' functioning in predicting their gaps in participation in everyday occupations. The results of this study suggest that, for an individual with more impaired physical function and ADL competence and lower motor function and level of life satisfaction, we can expect more occupational gaps and more limited participation in everyday occupations. These three variables accounted for 51% of the total variance explaining the participants' occupational gaps, allowing that other variables, not measured in this study, explain their occupational gaps. Further studies can focus specifically on these possible variables.
An unexpected finding in this study was that although mood state had an impact on occupational gaps based on the univariate analysis (B = 0.097; p < .001), it was not a predictor in the final regression model (Table 4) . However, the results of other studies show that mood state can predict participation after stroke (Desrosiers et al., 2008; Desrosiers et al., 2006) and the findings of a previous study showed that mood state was one of the most influential variables predicting two dimensions of participation after stroke .
Limitations and Clinical Implications
Generalization of the findings is limited because the sample excluded those with communication and/or serious cognitive problems. This sample was not representative of the population of individuals with stroke in Iran; however, a variety of ethnic backgrounds were recruited to the study in line with the ethnic distribution of the country .
The study shows that these newly translated versions of the OGQ and LiSat-11 can function in an Iranian context for clinical purposes. However, prior to wide clinical use, further studies are needed to examine the psychometric properties of these instruments for other diagnoses. The findings of this study confirm previous evidence of the importance of ADL training in rehabilitation interventions after stroke. Moreover, it is essential to address the occupations, such as "helping and supporting others," that are important from an individual perspective but are rarely the focus of rehabilitation interventions. These occupations, although not related to personal independence, emphasize the importance of maintaining relationships and may be a rehabilitation priority for individuals after stroke. The combination of physical function, motor function, and life satisfaction can predict occupational gaps after stroke.
